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(57) Abstract: : 

PROBLEM TO BE SOLVED: To transmit data at a high 
speed in terms of transmission spectrums by assigning a 
plurality of symbols generated by coding a series of 
data to a plurality of carrier sound signals and 
transmitting simultaneously subsets of the carrier sound 
signals from a plurality of transmission antennas. 

SOLUTION: A modulator 301 receives a series of data 
bits to generate a modulator symbol A and a symbol 
discrimination device 302 discriminates the symbol A in 
time series to provide an output of a modulation signal 
B. A data series outputted by using an R-S encoder 303 
and a decomposing device 304 to apply sequentially 
coding and decomposing the signal B is given to an S/P 
converter 305, where the signal B is S/P-converted and 
120-sets of XO-X 119 are outputted. A distribution 
device 306 supplies M-sets of symbol clusters to 
transmission antennas 309 r 309M via IFFTs 307 r 307M. 
In this embodiment, M=4 is set and 5 symbol groups 
corresponding to 5 carrier sound signals, that is, 30 
symbols in 120 symbols are fed to each transmission 
antenna. Thus, the device is accessible to the user in 
the mobile equipment through a radio channel at a high 



COPYRIGHT: (C)1998,JPO 





09) H#s#ffJt (jp) 02) & 19 4# It" £t ^ (a) (nwmmm&m&^ 

^^10-112694 

(43)&»B ¥J£10¥(1998)4S28B 

(50 intci. 8 mm^ F I 

HO 4 J 11/00 HO 4 J 11/00 Z 

H 0 4 B 7/26 H 0 4 B 7/26 M 



&a9f2fc *St3R »*JSW»20 OL (£11 H) 



(21) ffl«## 

(22) tame 

(31) «5fcffc£3g## 

(32) «5fcB 

(33) A^£^a 



4$H¥9 -257417 

¥f£9¥(1997)9/J24B 

0 8/7 1 8 7 1 8 
1996^9^240 
KB (US) 



(71) UP A 390035493 

a > 

AT&T CORP. 

7**)}}&%m 10013-2412 —ZL— a 

— ^ a— ^ T^x^a.— 

7*'J#X 32 

(72) $8W# F ^3"fe7 ->S=, ^3.=-^ 

7^U*^-*H 07731 ^o.-v'-V— > 

11 

(74)f$fflA #S± BSJffi IE* (fl.3£) 



(54) B8w©*ut] ^s&5 i -3'am*»*«t^e 



(57) imm] miEm) 

So 

fit, »©Hiryft^fflv^Mo ««©*aHlF*J 




— ig<£>7*— * £ f^-r s^t. 

Oftfico 1 o{£flfei(&£nTV^4>*< t 1 o(7)lMS: 

[ 2 ] =3 - Kf t-r 5 m is * ^ 5/ , 

^y~?k, 

«t§xr^/t trfd 4 ^SS*O^So 



i^f^ipl 0-112694 

2 

its** 1 0 ] mm<or VT-^-^89iE«»^»ai*co 

'>*< irt>2o^^ r -fe S y F^WJCasa6*S:*tpW** 
1 {-BE^O^fe, 

[fit*® 1 1 ] ffi^e^T >T*r<ofo<Dffii*<D l o 

trf»#« 1 KiBtto;fri£o 

8912* hy-^^^SfflE^V^^/w- 7=— 9*?!V—7 
^ffi-^k 1 o<£>3— K • y — K£r£ 

Ktfl9 itthfca- Kfbstu^ffi-^SrSiff taste 



3 

%<D 1 oco-^y-fe y V £^tr»*Jg 1 6 jrfE^V^T- 

nz>m-#mi eiz.zzm.&i/x^Jxo io 

[OOOll 

<5o 

[0 0 0 2] 

B.o>f h<z>#Jffl&S£><r — MLTVK (con 

^fVTT^^ir^T§^J:5^^^r^ ass* bi \ 
H Wx.fl tT> heati£«3&Sl — 2Mb p stv^fc 
[0 0 0 3] !»LANl«l:j3lt5 J: 5*i5E 

-fVy^fx.mOFDMj iJSLfcl^B$^JS* 

mm (*fc»4, ^/v^h-v) «#*s»*s*LSo ^ 

•HHT* (I S I) £jgtf5fc#>. ^^iIWSi£ifiS 40 

ffj^ji^ (ofdm) , -r**>t>, *fia6«ftw*» 

ffltt^5 0 mt-oV^TH 09x.H 1971^10 
M^-CO I EEEfei&lfgffiffVo 1 . COM- 19, N 
o. 5, 6 2 8 — 6 3 4^^|:fe5We i n s t e i 

Xt&ZX&t*— ^fiigj £5J:t>\ 1 9 9 0^5^ -§-(7) I 
EEESVol. 2 8, No. 5, 5 — 14^- v^Mfc 
5, Bingha mCiS r^— 

IB : HfrJ^^dSftfeT^^Tj I^RMSlxt^So 50 



tfrmW-l 0-112694 

4 

b/cT yfto^Wtil* £ t> <£> * in 

OFDMffi^IlfSo 

[0004] ^m^f—^ - v^^-M^ii, iKit-r?^/^ 
*S$ftgff ttrri^Mgff Six-?: 5 t^*v^ v^ 5 - i: t?'*> 

5«5SC0iSdS?)tt, 4 0//secgi^^H6 o m 

H fc b*:<£>a§*£i*5 I S I \zttU*l bfr(Dm±MM 

zm^^^my, f^eaisfeftsoKbaud* 

•e«]RBi-Sr ti^*5 0 2 GHz PCSSitll K 
s^^—iSfl^H 2 0 0HzgCW o 

s, h£SjKj6 7mp hT^fTbTV^O^ffi^i- 

RJtMi-So ^c^fem, #!|xJ3\ IMbaud (mft<0 

WmM&B\$&~-to <toT, ^7 t A^aE3Eft< bT 

1 0 — 2 0 Kb p s <£>tr> hCaii£ftS:^L"CU^ 
[0 0 0 5] 

!)yyy^ i -2Mb P softA^-^fei^ 

MSt<OX^m^^Tiy^])^^ (Wxifl 5 0 — 10 OK 
b s) tfo^o rtLfi, gffS^J^l 5 d BCDiffcZ^ 

[0 0 0 6] $ *^^li, 4 0 s e c jg^ii^ 

^r^: (OFDM) ^^x^SrffiWi-So 



(4) 

5 

[0007] yy^tl^i sdB^^it^)^ 

i"5o ^TV-T^te. ^£ T GO ^ CD 1*9 CD 1 oGDU-^i? $/ h 

tt, OFDM#«Bl:7s-i;y/S:7^l;:t5o 
[0 0 0 8Ut V >-*±<Z>^RaJB£««£ii:5fc 

9\%^ V — K • yn^y (R-S) *f4l/lf& 

[0 0 0 9] h — >'-T>'^^W\K>mx8iffi#>£Xf^ — 
[ooio] ffi©l6^(6«^«^^:*3V^T, *m 

ear b$«r vy^<fcBf*<0ea*sa t (o 

[0 0 1 1 ] 

Hi (A) tsjctflgi (B) i^$HT(/^o t*— 9 • 
h ■ * hy-^^xyn^i o 1 ^{fef&^tu, ^ 

T^^rlr (#k 104,« • • 10 4.) (D^th^tl^Wl 

vmxbin&o *&<z>Nffitz>Wti:, ifft (a?iK5g^ 
-y^i) I0 2,i:«^ Nffl<z>#0> 
M#B<^^/U—^S X IFFT10 2,i^|&Stl5o 

#&£zfmm&) , m 1 o 3, • • • 1 o 3 H ^#t 
^^tvco^mr^^^i o 4 (cess* 

tb£ 0 (NxM) t*. »SOFDM^y7 



WBB^l 0-112694 

6 

[0012] ^cor^^^-^^i-^^^^fass^ 

fzisb^, #7yft 1 0 4,-1 0 4i©Si:/77S:/7 

[ooi3] Mffi^^o^ Mfdco^fsr yr 

^e>I^B#^i3imSix. SffT^^i i 0 (^i: 9g{f 

[0 0 14] 7vftH S«**bfc**aitt«-i-S:R 

fieibsi i i i^fjy&u ^<D\B\&$mm$ titim^ 

^FFTl l 2t;ittf&1-£o ^^^rttl^f^^^-^ 

01 (A) ^xya-^i 0 1 i 0£j*£*bfcN 

ts^o sftr^^^i i ot>K 3*aE*»*s^t^ai 

So 

[0 0 1 5] l-oro^ffTV^-^/i^SffT^^tD 
tt, *ix«lli<Z)JHiR«Jt£:*«M4S:*rr*o ffilitf, 0 2 

[ooi6] L^Rgjs^SrafcS-rsfc*^. 

[0 0 17] H3fc*Sti,fc**W©IB— <0*J6Ji?«^ 
h 3 0 2 , 3 0 3 &£Z?3 0 4 J; 9 , IHS^, ^ft?$ix 



(5) 



WfM^l 0-1 12694 



7 

t s *f—9<o\ 2 om<Dm-%-tem&\x*m££tiz> (x 0 

8 - P S Km^rt ^o/cV^^^cDlE^-Sr^fiSc-r^) £ £ 

aOFDM^y7^^ > 3 ^TM£ffl£ix5 1 2 
^7^^SrM I F F T<D^2fh^:f\j (3 0 7! —3 0 7 

. ) j^m-r^r t^-etSo *«t^*5i^-c, gdm^ io 

^X^-«Jltt#&i"S 4 0(7)M7 (3 0 9, -3 0 

9, ) as&So ^ot, ia«g&ra\ 1 2 o<B<z>ia-g-<z> 

FT 3 0 7 1 Xo / ^X 4 , X2o'^'X24» X<o~X44 

■ • ■ X 100 —X 1M T-fE^^gffi-^ 0 iRlfltid, «9 20 
(D I FFTIitf:, h/V^fe^^tb/t^^ 

(g]3^T^^^3 0 9, b3 0 9*\Zttfi*tZ>r77\Z. 

=bfc9, tt»*Jh/rv^ e r^coi:*5^. Tyft3 0 
9, I^J;ote^^nt6i^^7^^H 3 0 9,1: 
&Y>&m$frizir h4 is* V— 

*XTV^V^ 3 0 9 2 ^ 3 0 9, (M— 4 69 09 
[0 0 181 5ftt5t, 1 007 yrt^b^flT V 

bTv^fc>w--c«:>fei/\, nggtc 7yrtiTOf^, 40 

[0 0 19] #3£H<Z>^5ea s S**u5 0 09;tfcf, -ti£<£> 
WClSS^T, HES8§3 0 1 2 OffiCDfE^Sff 

^■fes/ hfo<D&? =y^9\^ B»t5fwi//^/J: 
x 4 , x 8 , x„, x 16 ?i:»t5f^7yrtii; 50 



8 

fJ9^TT, SE-^-X, , X 5 , X 9 , X^fD^ZTls 

[0 0 2 0] g««co$«$ixyt«^SftaES:Bkft-t-S 

iH^r iasigbT^5<z>a>fc Uxfcv\> ^co4§3\ 0Jx. 
fi 8 i^7 yrt 6 r ^ bti^o -t 

ttKds»#t$^5o £ot, 3 0 9t 

x 0 ~x 4 , x„~x„*&ei3|-t-£ <£ te^ry 

tas^tSJ: 5t^JSbfc, Hi 3 

[0021] #r§i-<z><* biz.{&<D&WT*te, m\tr^ 

-rfflT^^m 9 ^X& r t 5o 

Mifl ^ffT>"^^3 0 9, CSEtlSi-SgEKdS. is-^ 

7*?<Dm } o^x%mm^z>^ ticx^o, mm^mm 
S«rt4s-e#5 0 seo-c, 1201 

#]<9 ST^tm^ir^ K 09^: tf, IE^X 15 -X 19 , X 3S 
— Xs^^WSrSff "TS 3 0 9, ^rfflV^T^ff C 

6-i:^^o 0 nnfi, iffW ^etv-^tbcorv 

ft^SSI^SI 9 ^>^b^> J: 0 C IFFT (307 
,-3 0 7.) t RF[llKt(D&1l^il^At§ 

[0 0 2 2] fc^A/, S«#fi, El3 0|g-»E^ffi 

fi, ^/c, ^co^^^^ J: t>tr b6, fi^^^^rfeilf-r 
[0 0 2 3] ^P^#ti, =-K{k^*ifedS, !7 — 

irtrawbr^So mw^te. y-K-yn^y 

(R-s) v^SrSlRbfco *<7>«J:5*^ 

^3—^^ x^36<^— fsaj-eti. # R - s !E-i§-kJ\ fe^^ 
^f-y^ir s/ h^x — ^SB-g-ffl-e&9, i^l^yf^ 



(6) 



0-112694 



[0 0 2 4]»i^ mfe^^s/ b • 317 — Sr^l* 

5 0 0 4<Z>#Jtd^£;h/r^5 J: 5 i-, W-?tl2 0 0"7 
>f ^ n^^railBSrW-t'S^ SUffl^RB^Stbfc: 3 X 

h/u±(^*itta6st2:»jsi-a 0 

S3o^fl#|ffl#i^ HCS*!&<^3ffl<Z>fE-^a>fe, 
£>R-SfE-?§- R-s x ) Srflt*i"S^i:^ 

Sr«>5^tS:MLfc 9 iot, R-S x 

n^^lB^^— K • !7- KcD^<Z>^(Co^Tt3\ 

[0025] B3ic*sn5J;5i^ 3EBi»<z>tti*>-e* 

• trj/ h<o—M&, El 5 5 l te*$*xT^5o 
o i Bl^ijq p s k (if[ft(S:ffi3E**— ) lEWS-cfc 

• tf y h^£>&<5Xn iy^£r, 1 8 0iB«)2 tTy HEf 
(d 0 ~d lw ) M^&-rS 0 #R-S|B»B:* ftS* 
6t^7htfc^ ioT, 3te<Z>QPSKiE-§-3&S — * t 
^t-^n, 1 0(7)R-SlB^^r^fifei"5 0 0 4K*£;h, 
fcffi^B#*?IJ <fc 5 X# ft Bi-f 6 * W#<£>* 

i**^ R-S|B^$r^i-6o M 
XJ3\ 1 8 Offl<7>2 tTj/ ME^SfeS*^, 6 0{@<£>2 

t, t\ do —d M , {K^B$rat 2 "C\ d 6 o—d„ 9 , 
fii£8£IKI t, "C, d 120 -d 279 ^)3otfc6o £o 

B$^ijT^/i— X#W~r HE-^-do , d„*5J:t/ 



10 

BE-S§-£r^tM 0fflc£>R-SH2-^3i?;y hT^5 G 
SB (decomposer) 3 0 4ft {Hi£f£-S§-<£>H# 
f!i!Xns>^ (flflx.fi* Zo~z 5 9, zeo— z 119 jo J;U* 
z 120 ~z 179 ) Sffrfci-Sfefct^ fcf^Ji^t^R- 

5 - Krti^Q P S KE^Mit 6c B«fc*J*tfc» 
3 0 5K3\ ffi-§-<£>* h y ^ A£r<b 9, l*(n20» 

2 0ffi<D|E-§-&#»J1-5o 
[0 0 2 6] ^oT, r^ft*W*3S«^*5V^T, 16 
0 /i s e c Xn ^ ^ . X"C\ 4 0 a s e c K£r 

1 2 0ffiCD#as&5 o "wa?), QSPKC 
tt\ 6. 2 5kHz, Skbaud^nsy^fijgiS 
T\ ^i£jftdS6 0 0 k b a u d *fcte|^&<Z> 1 . 2Mb 

[0027] ss^/ieaiT^^^^woa-c 

20 ^oV^XcO^"y=V ^T'&ffimR^dK mi^L^yv 

2 ofico^y x^fs-^-^t?, 4of@cois 

-§■17— K^ttlSLTV^^, S*bV^!7— (W 
ER) Srl%i:i-S{2:tt. ir/^^i^^^^tb 

6 1 7 — 2 0 d B JctJtrL^ SNJt^S8. 5dBOT 

y ^ ±^S W^gj 9 d B^£v^r ^ LTi/^o - 
[0 0 2 8] S««l«*^o3IB<03i5-*ftWi3J:W, 

isi^itt, rriEiHs^iiieft^&nfc^y^-fffi^ 
s^i*S"c#So flfl^tf. 2 ofi^^y^^ia-i-^fca 

fclfcf^, lOfi^iK (»*loS9IE»l«) 33 

i:^5fi(D3i^^- (oq^— i 9|E-§-2fi) 4rfTIEi- 

40 a&^rit-rsfej?), T/v^yx^fi, lo^^sisps^ 

OR-S|S^ov>Ttv^t-^^--^# : ffi-t"6^^tt\ 5 
o<z>je*pji7 — SrtriEi-Sr tdSt?#So ?H*353aig^L 

[0 0 2 9] 0 3 33<ttJ«ia5t^$tbfcft*W*lllfe?K 
50 H*P«>«*Sl5»S:ttoT«M6-r5ri:^-etSo 



(7) 



WBB^Fl 0-1 12694 



11 

y k • yp^y • ^5-fTIE3£HKJ: <9#fl^T£r 
[0 0 3 0] «4Hty!«!BM\ IFFT?r{|ttt5DS 

\o<r>'<y7y\^ 1 2 Office 2 fcV ME-g-SrfEtS 
fcfc, R-S K • S7— Kj&s, ^s/^rrtt-ffitt^av 

^^^/vra-t?<^iS*Sr*^»Ji-sstR**tfe I F FT 
[0031] »»ja^g{f#ttS:*b^afeS"r5^«> 



12 



* [0 0 3 2] «r»©«T, 4Mf 2i<DfflR\Z- 
10 [Hfi0ffi¥ftR91] 

[hi a] tti^iv, mMLANmmz-&tf&&mm& 
xxi^mmco^m^^^^ ^ is—is a ^&^-f 0 

[BIB] Zrti^ti. «»LAN»«E^*3lt5ai{f«*5 
[@2] 1 oc^^f TlsT1-frh 1 oe^SfS T^T^^ 
[0 3] /ns/^0T, ^J6?KffiS:^i-o 

20 i- 0 

[0 6] *&m<omw&m&^Mzy ±<d^w^& 



[01 B] 



[04] 



{±2 EH 1 



110 



fiiftm • • • TiT, 



'1 t; »3 



700 <see ?00 usee 200 sec 




0-112694 




(9) WfBB^PI 0- 1 1 2 6 9 4 




(10) 



¥fffl¥-l 0-112694 




(11) 



I*F 10-1 12694 



[06] 



lq 




SNtfc WB) 



r^y^-g^is 07724 = v- 
>r, f^y^y 7^— /ux, ^y— v 
* K7>f ^ 22 



